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THIS COILED TUBING SCREEN 

INVENTOR; eennatt 111 Richard and Bern A. Vol 

FIELD OF THE (N^yjENTIQJj 

of tr* Invention relates to ck>^^ 
ered on cofled tubing where the tubing can also be expanded against the 
screen to push it against the wefcora 

BACKGROUND OF THE INVFMpnM 

In typical completions in the past metaJBc screens have been inserted 
on riflW or cofled tobmg Into a zone htte 

producing the zone, sand particles were dofivorod outside the screen in a 
technJqjeloxwn as gravel packing. Screens ham also been used that come 
piepactod with a sand layer as an timfatotetndfontiv^ptiUni 
tetfinlques <>r to be used h conjunct 
trteecreen. TnegjavetpacWngprocedu^ 
tk«s left uncertainties astowhetfw 

uniformly ki the annular space so as to provide an effective gravel pack. 
Addidcrwlry, the gravel pac^ 

and required the use of surface eo^pn^tot»ndlethernaie^ 

ment bi the weHbore. Another Disadvantage of tradlHcnai gravel pactdng 

procedures btrtatmaiuto 

the gravel could be placed there. The end result was the inside diameter 
the screen was necessarfly anal to allow tor the presence ot the 
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annular space. This constriction in size could also aoVersely affect the pro- 
duction of the tarnation to the surface. 

In using certain drilling techniques, particularly in unconsolidated for- 
mations, the drilling mud would form a barrier adjacent the weDbore which 
cause subsequent plugging when tho production began, even with screens 
and gravd packs being deployed. 

A more ideal situation tor producing a formation Is to leave the weObora 
In Its drilled state so as to create tho least amount of disturbance to the for- 
mation which has just been driOed Traditional techniques leaving an annular 
gap which would be gravel packed, further Involved risks of damaging the 
formation in the gravel packing process, such as when situations occurred 
that would allow fluid to convey the gravel to also apply hydraulic forces on 
the tarnation as we8 as incompatMities between the formation and tho fluids 
used to convey the gravel. 

SUMMARY OF THE INVENTION 

One of the objects of the present invention is to allow a wed to be 
produced through a screen without tterieadtaagiaveipack. This objective 
is accompfished by the placement of an expandable screen that can move 
radially outwardly when placed at the desired location against the weUbore 
and be porous enough with sufficient open ansa to allow production from the 
formation. Another objective is to be abte to easily place the screen in the 
desired location. This objective is met in one way by using coiled tubing 
which can be prepensed for a support tathescreen. Another objective is 
to protect the screen Airing defhrery to the desired location in the weflbofe by 

2 
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a providing adfepw^ 

proper kx^ of the soraen in the wBflbo^. These and other objectives 
and the rnarw^ in the apparatuses meth^ 

tiveearetather described below h^owenptionrtfteprel^einbooV 
merit 




FTgureltoi 
tus expanded against the weRbora. 

Figure 2 te the section view along Rnee 2-2 of Figure i . 
RgureatethesecflonviewofR^ 
•nner tuba against the Waring material. 

Rgur^feasegrTKrtwrtifchc^ 
flexible tubing which gives underlying atipporttothetatererrnedia. 

PETAILED PECTiPTOi OF THF PREFERRED PMP^ruua^ 

The prefenned erntxxfirnertw lustrate^ in operation in Figure 1. a 
cofledtublrigreellOrart^^ 

ofv^tepre1*nU*ymi^1romap 

As seen in Figure 4. segment 12 has a ptuiaJRy of perforations 14 which can 
be an^edhsnyonier either random or in repeato Thesegmem 
"^punched forthe tries i 4 c^^ 

other knc^tecnnique finding The desirable goal is to have ap- 

Proxlmaterya30or40 percent open aw 

a tubular shape. Tl»segmert 12 can be rolled tongftudin^ 
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16 and 18 are brought together to make a longitudinal seam which to welded 
or otherwise dosed up. Alternatively, the segment 12 can be spirally wound 
so that edges 16 and 18 come together in a continuous spiraJ seam, with the 
advantage in spiral winding being that a particular outside diameter of a 
tubular configuration can be obtained with any given width of segment 12. 
This Should be compared to rotfng toe cegment 12 into a tube where fts width 
detetmines the diameter of the tube that Is tomwd when edges 16 and 18 are 
aligned and joined in a technique wall known tithe art 

The openings or holes 14 can be put on the tub^ made fiom segment 
12 for only a portion ot the coiled tubing string 26. The segment 12 can be as 
long as the finished coiled length of the tubing 20 with openings 1 4 placed at 
the desired locations. Using conventional surface equipment and reel 10, the 
flexible tubing 20 can be quicWy run Into the weHbore 22 to place the perfo- 
rated segn^ or segmerrts at me desired locatons. 

Figure 2 shows In section the tuba 20 niaofe from the segmetrt or seg- 
ments 12 akmg with openings 14. Wrapped around the openings 14 is an 
opened grid structure wtiicri can be made from metallic or composite or other 
nonmetalOc materials. The purpose of the grid 26 Is to provide a support off 
of tube 20 tor the open cell filter media 28. In the preferred embodiment, the 
media 28 is made of Won and Is an open cell structure akin to a sponge 
material such as is available from Mosttes Rubber Company of Fort Worth, 
Texas under Product No. 10292. The opening size can be made to suit The 
significant feature of the filtering material 28 Is that It Is flexible. Thus, when 
the string 20 is preformed into a corrugated shape as shown in Figure 3, by 
using known techniques such as pulling it thrwxjh sole, the filter rnaten^ 28 

4 
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then be appfiedoverias shown in ngu«3. Thereafter . wher the male - 
rial 28 is property positioned in the weflbore, a known expansion tool Ous. 
traledschema«ca^8s30inHQurelcanbelns^ 
the initial shape shown in Figure 3 end expand Die string 20 under the titter 
rnatertaJ28toaroundedsh^«rtwwntoF}gurei As a result, the filer 
material whichteflaxtteexp^ 

oftubuIarM changes from that of Figure 3 to that of Figure 2. 

Acover material 32 can overlay toe filter material 28 for running in, eo 
as to protect the filter material 28 from gauges or cuts during run-in. The 
material can be a thin sheet which amps upon the sightest expansion of the 
corrugated tubular 2a tt<^ bee etostomerfc material 
slightest expansion of the underfytog comjgated tubular 20 as shown 
3 Ot*w materials for the <xjw 32 (» be err^ 
ihespWof toehverfionor. to aparttouta^ 
eamtoated. AmaterisJwhlchdissofcwortec^^ 
also be employed asacover 32 euchtoelR 
itfe desired to put thawed in production. 

Signlftsam notions vohinstr^ 
sriapecrithetubUar20fromtheecmig^ 

pie In Rgure 3 to the rounded shape as shown In Rgurea White a particular 
four-lobe arrangement of the oomigated*hapel8srwvnhRg^3, oOw 
inffiat stupes are within the purvfew of the invention. The significant thing is 
that the urxtertyfrg support aru^ 

of the string 20. as shown in Figured, Is capable of voIurnotrlcaDy expanding 
so as to bring the filter material 28 tote contact wtto toe wel^ eediffled. 
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The initial corrugated shape also permits insertion in smaller weilbores. The 
initial shape does not have to be corrugated. It can be round and be ex- 
pandeddownhole. 

TWs technique is particularly advantageous in under-batenceddriHtag 
where circulating mud is not used In these sKuaSons, partlcutarty where 
shale is encountered, the advantage of this type of drt^ can be retained by 
use of the apparatus and method as described. The bifftaJ shape of the 
wellbore is retained by the assembly when the taring 20 Is expanded under 
the filter material 28 so as to push the finer material 28 up agate the wefibore 
34. in so doing, the formation can be allowed to flow through tho fitter mate- 
rial 28 without the presence of an annular space around the outside of the 
filter material. The traditional gravel packing is eemtoated and the flow area 
within the tubular 20 after anas been expanded to a rounded shape fa larger 
than it otherwise would have been using a traditional gravel pack which 
requires the annftar space for the gravel neccsslta^asrnaflef inside diam- 
eter Inside toe screen. 

It should be noted that it is within the purview of tois Invention to pro- 
duce a ftxmatlon trtfough the use of a rolled tubtag stri 
te perforated with openings or holes 14. A tubing string 20 so perforated wflh 
openings 14 can be used in ajnjunc&on wfth traditional gravel pack tech- 
niques to produce a formation. In toe preferred embodiment the open cell 
fitter material 28 pnsferabfy made of an elastic prefetebty elastomerfc c^eriaJ 
such as Vrton is overiakl on the corrugated tubular 20 as shown in Rgure a 
The stretchaWe qualities of the fitter material 28 aSow Its use In conjunction 
wtthanMtiaiVcwrugatedtu^ 

6 
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agamst the wreflbore. 

Various known techniques to expand the base pipe 20 can be,** 

P^asshowntoHouea. Upcfl expsns^ the tube n^jjowfth the 
wtef material 28 around ft act as a n^famnrt M <si~~ ^ 
nmdi^^ee. ^ apwMoi^ casing for me piirpoi^ 

The reinfe*** grid 26 can b. stoyer oveitays the tube 20 as 
^Ro^aorftc^beartuctsalconpon^ 

^andbflonen^anopeni^Hc^ 
Ployed without departing from the smoflhe Invention. 

It le also within the purview of toe invent to use e* ^ 
cross section tor the mmmn^,,.,.^ 

^^™*^^*»»*»». However, the preferred^ 
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bodbnent involves the use of a corrugated tube under filter 28 material so that 
greater volumetric expansions can occur undenieato the filter materia* 28 to 
better position it against the weflbora. 

In the preferred embodiment, the openings 14 are round. Rounded 
s openings provide a better structural Integnty of the tube ato 

initial openings which are slotted. Using materials such es stainless steel 
316L, yield strengths of 30,000 to 80,000 psi can be obtained. 

It is ateo wRhin the scope of the invention to proviso a euffidem 
ston force on the conugated tube 20 to get it into the rotjnded position snown 

10 In Figure 2 such that the filter 28 engages the weObore with a residua! force 
end. in certain conditions, pushes back the formation materials defining Bw 
wellbore to enlarge ft. 

The expansion techniques which are taicvm can be used to change the 
configuration of the corrugated tube 20 under the filter material 28 to a 

is rounded shape. These can inctude devices which employ a wedge which is 
pushed or pulled through the tubular or any other *Mr^ device v^tlohent* 
the use of rofiers which can be actuated radtaBy outwardly to Initiate the 
expansion of Ihe conugated tubular as the driver advances. 

Those sMted In the art wB ap precia te toe advantages of the apparatus 

20 and method as described above. In lateral compiefions there is some uncer- 
tainly as to the alstribution of the gravel around a screen. Additionally, the 
necessity of leaving an annular gap for placement of the gravel acts as a 
fimitafion co prcducSon from the zone in the wellbore. In certain applications 
involving unconsolidated shale formations, driffing with mud can create an 

25 impervious cake on the wellbore wans which wB be detrimental to future 
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mun ^^«^orna^ 

8aW^^ toarourta(llnile(ndBflft TheopenceK fitter materia! 
28 can be pushed firmly aoaJnst lha fonwdion wh« ft can easlJy resfet 

rtrecbon. The opening size b. the finer material 28 is predictable and the 
assernt^beprcrt^ 

structure efin^lnatedpnerto ordure 

wtmthe.ndertyinotubeMbeta.irtt. various type. <>f mechanlca! 
«P«^n8(rftnetmft^ 

*«e have been described, otherlwi^to p^^^^^ ^ 
the wefiborevvMe support 

P^r^abrgeopenarea.htn.onJerof^to^perce^ 
pun^ofthelnvenfion. ThereM^^^.^* 

and the fitter material 28, er wfthta trie t^maierlat 28. prevents extruskmrt 

thetlernielen^28tf^g htfl eopen^i4h 

Shown fn Figure 2. 

Thefcrego^cfisctosureandcJesoripfi^ 
and explanatory thereof, and various char^ inthe etre.er^e J xlm a teri. 
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ate, as wen as in the details of the Illustrated consmictten, may be made 
without departing from the spirit of the Invention. 
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CLAIMS 

1. A wObore complete 

a perforated body mads of an expandable material; 
a fitter assembly mounted over aaJd perforated body so as to 
wver the perforations in aatd body; 

a tool acting on said body to expand It and sattflter mounted 
around It to alowsttfflterto move toward If* sun^deiWngtta 

2. TTie assemtiyofdalm 1, further oompitetog: 

a protective cover tor said filter assembly which is removable 

downhote 

3. The assembly of cbiml, whereto: 

said expandable material to oormgated to facilitate hsartton into 
the weflbore. whereupon said tool e>paj»oa aato conugailons to mtw aaJd 
filter toward the suffaoedellnirig the waflbore. 

4. The assembly of dahn 3, whereto: 

said body assumes a rounded shape after expansion by said tool 

5. The assembly of daiml, further comprising: 

1 reinforcement between aald body and said fitter assembly to 
awortsatoflterassemblytoth^ 
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1 6. The assembly of dalm 1 , wherein: 

2 said perforated bod/ comprises a segment of a cofled tubing 

3 string. 

' < 1 7. The assembly of daim 6, wherein: 

■ 4i 2 saW segment has an open area in the range of up to about 40%. 

1 8* The assembly of claim 6, wherein: 

2 said segment is flexMe. 

1 9. The assembly of dalm 6, wherein: 

^ 2 said segment is made from a flat member which is rotied into a 

-<J 3 tube with a sealed longitudinal Joint 

1 10. The assembly of claim 6, wherein: 

2 said segment is made from a flat member and rolled spirally to 

3 a desired diameter having its spired seam sealed. 



1 11. The assembly of dalm 3, wherein: 

2 said perforated body comprises a segment of a coded tubhg 

3 string. 

1 12. The assembly of dalm 1 1. further comprising: 

2 a reinforcement between said body and said «ter assembly to 

3 support said ffiter assembly in the area of said body perforations. 
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13. The assembly of claim 12, further comprising: 

2 apnrtactivecowftxraWfitoa 

3 downhote. 



1 14. Ame^of^oompletfoaconvrfa^ 

2 nx^toat^&bodyvmpafa^tu^afiito assembly 

3 mounted over the perforafions on the body; 

4 expandlr^ the brtxjJaj body dowrU>ote. 

1 IS. The method of Gtaim 14, further comprising: 

2 provkfing a protective covering ov* 

3 removing the protecfive covering downhote. 

1 16. The method of claim 14, further comprising: 

2 corrugating saJd tubular body; 

3 altering said coougatJngf^ 

4 expanding. 

1 17. The method of daJm14. further wniprfaing: 

2 engaging the weObore with the fitter assembly due to said ex- 

3 panding: 

4 ustngaseprtemofooitedtubfrtgassaJdtu^^ 
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18. The method of claim 14, further comprising: 

providing a support between said tubular body and said filter 

assembly. 

19. The method of claim 14, further comprising: 

proving an open area on saW*jbularb()dyofuptoabout4o%. 

20. The frothed of daimi 7, furtriw 
corrugating said tubular body: 

altering said corrugating into a rounded shape by virtue of said 

expanding. 
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21. A wellbore completion assembly comprising an 
expandable porous downhole screen* 

22. A wellbore completion assembly as claimed in claim 

21, wherein said screen comprises a filter material 
which, in use, is radially expanded towards the 
wellbore. 

23. A wellbore completion assembly as claimed in claim 

22, wherein the screen, in use, is exp a nded so as to 
push the filter material directly against the wellbore. 

24. A wellbore completion assembly as claimed in claim 
22 or 23, wherein the filter material is flexible. 

25. A wellbore completion assembly as claimed in any of 
claims 21-24, wherein said screen is disposed on coiled 

tubing . 

26 . A wellbore completion assembly as claimed in claim 

25, wherein at least a portion of said coiled tubing is 
perforated. 

27 . A wellbore completion assembly as claimed in claim 

25 or 26, wherein said coiled tubing is expanded, in 
use, thereby expanding said screen. 

26. A wellbore completion assembly as claimed in claim 

26 or 27, further comprising a reinforcing grid between 
at least part of said f ilter material and at least part 
of the perforated portion of said coiled tubing, said 
reinforcing grid substantially preventing extrusion of 
said filter material through said perforated coiled 
tubing. 

29. A wellbore completion assembly as claimed in any of 
claims 25-2B, wherein at least a portion of said coiled 
tubing is initially corrugated in shape. 
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30. A wellbore completion assembly as claimed in any of 
claims 21-29, further comprising a disposable or 
removable outer cover for protecting said screen during 
delivery downhole. 

31. A wellbore completion tool assembly substantially 
as hereinbefore described with reference to the 
accompanying drawings. 

32. A method of well completion substantially as 
hereinbefore described with reference to the 
accompanying drawings. 



09/18/2000 18:34:13 page -18- 



j 1^ JNVESTOB DT PEOfU 



^ga^aNp: GB 9908521.9 KxanW: BmMicfclcwrigbt 

Ufflms searched. 1-32 Dnteofiearcli: 4 June 1999 



Patents Act 1977 

Search Report under Section 17 

Datobasee searched: 

UK Patent Office collections, beading GB.EP.WOftU$paia*q>eeMicatic«B,m: 
UK Q (Ed.Q): E1F(FJF) 



IM a (Ed.6): E21B (43/02 43A» 43/10) 
Other: Online: EPODOC 





>enta considered to be referent: 




Identity of document aid relevant passage 


Relevant 


X.P 


WO 96/49423 Al (SHELL) See whole document 


1X6- 
•.14.13.17 

27.30 


X.Y 


WO 97/17524 Al (SHELL) See whole document, e.g. page 2 lines 
1 1 -33, page 6 lima 27-31 and the figures 


X.1,6. 
U4.17.1* 

.21-27 


Y 


US 5 310000 (HALLIBURTON) See whole document, e.g. 

column 3 lines 30-34 and the figures 


2.1530 


X.Y 


US4484626 (K-V) See eg. column 2 line 53 to column 3 Line 
11 and the figures 


X: 21-24 
Y:» 




An Executive Afcncj of the Department ofTride and Industry 
09/18/2000 18:34:13 page -19- 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



